An Inv/Mxi-Spa-like type III protein secretion system in Burkholderia pseudomallei modulates intracellular behaviour of the pathogen.
Burkholderia pseudomallei is the causative agent of melioidosis, a serious infectious disease of humans and animals that is endemic in subtropical areas. B. pseudomallei is a facultative intracellular pathogen that may invade and survive within eukaryotic cells for prolonged periods. After internalization, the bacteria escape from endocytic vacuoles into the cytoplasm of infected cells and form membrane protrusions by inducing actin polymerization at one pole. It is believed that survival within phagocytic cells and cell-to-cell spread via actin protrusions is required for full virulence. We have studied the role of a putative type III protein secretion apparatus (Bsa) in the interaction between B. pseudomallei and host cells. The Bsa system is very similar to the Inv/Mxi-Spa type III secretion systems of Salmonella and Shigella. Moreover, B. pseudomallei encodes proteins that are very similar to Salmonella and Shigella Inv/Mxi-Spa secreted proteins required for invasion, escape from endocytic vacuoles, intercellular spread and pathogenesis. Antibodies to putative Bsa-secreted proteins were detected in convalescent serum from a melioidosis patient, suggesting that the system is functionally expressed in vivo. B. pseudomallei mutant strains lacking components of the Bsa secretion and translocation apparatus were constructed. The mutant strains exhibited reduced replication in J774.2 murine macrophage-like cells, an inability to escape from endocytic vacuoles and a complete absence of formation of membrane protrusions and actin tails. These findings indicate that the Bsa type III secretion system plays an essential role in modulating the intracellular behaviour of B. pseudomallei.